Over the years model-based development has rapidly gained popularity in various engineering disciplines. Numerous efforts have resulted in the invention of an abundance of appropriate modeling concepts, languages, and tools. Today modeling activities often span multiple disciplines and have to be addressed by collaborative efforts across disciplines such as industrial automation, business engineering, hardware/software co-design, real-time system development, Web 2.0 application design, and so forth. As a consequence, model-based development techniques related to the analysis, synchronization, and execution of families of models that are concurrently developed by different engineers on different levels of abstraction play a major role in many software and systems development projects.
Graphs, on the other hand, are among the simplest and most universal models for a variety of systems, not just in computer science, but throughout engineering and the life sciences. Graph transformations combine the idea of graphs as a universal modeling paradigm with a rule-based mathematically well-founded approach to specify their evolution. The area of Graph Transformation, also called Graph Grammars or Graph Rewriting, started around 1970 as a generalization of string grammars and term rewriting. It has since then grown to an independent research branch with its own Internal Conferences on Graph Transformation (ICGT), which is a forum for presenting both theoretical advances and practical applications. This conference series is complemented by the Symposium on Applications of Graph Transformation with Industrial relevance (AGTIVE) and a whole range of regularly organized satellite workshops of various computer science conference series.
Graph transformation concepts, languages, and tools today offer an appropriate framework for specifying and simulating as well as for predicting and verifying critical properties of models and model transformations for a whole range of different application domains such as bioinformatics, civil engineering, embedded and mechatronic system development, image generation and pattern recognition, and many others. The Journal on Software and Systems Modeling, therefore, invited the members of the graph transformation community to submit original, high-quality submissions for this theme issue focusing on foundations, applications, and tools that offer practical support for the enactment of model-based engineering processes while relying on graph transformation theory. The submitted papers underwent the usual multi-stage review process which in all cases involved experts both from the graph transformation as well as from the addressed application domain. Finally, seven papers were accepted for the publication in this issue. The first five of these papers focus on the application of graph transformation technology in a specific domain or for a specific purpose whereas the remaining two papers present new concepts for the manipulation of graph models.
• The paper From Misuse Cases to Mal-Activity Diagrams: Bridging the Gap between Functional Security Analysis and Design written by Mohamed El-Attar is concerned with modeling security requirements of software systems. Misuse-Case-based descriptions of system attacks are used as a starting point and translated into Mal-Activity diagrams. The presented translation process is an excellent example for a complex model or graph transformation.
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